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INTRODUCTION

This report presents pertinent aerodynamic

data for use in-the structural analysis of the
B-.' airplane.
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This report has been compiled to collect into one
report all aerodynamic data, which have been previously pub-
lished in the form of memos and memorandum reports. for Use
in the structural analysis of the B-36 airplane. A report
of this type will alleviate reference to a large number of
memoranda in future structural analysis reports and willmdke the aerodynamic data used therein more readily availl-
able to those requiring it.

Data contained herein have been derived chiefly from
wind tunr! tests of the B-36 airplane, of component partsof the b-3S airplane, or from theoretical analyses based
on NACA data on similar bodies.

It Is intended that aerodynamic data issued In the
future be in the form of addenda to this report. The data
of the report issued at this date are grouped by subject
such as aileron data, flap data, etc. Addenda will be added
in chronological order without grouping by subject.
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AF.RTOYAMlC CHARACTERISTICS C&AN IThERMDIATE
OT OARD B-38 WING SECTIONi

A -,oev of the aileron and wing normal loads and aileran hinge momentsu tsod In former strtuturatl am~lysss of" theo ]- outboard win pae (ref'ernos

1) indicates that these data (reference 1) are unreliable and should be revised*
Consequently, this report preosets preliminary aerodynmami charaoteristics
neasesary for a structural analysis cheok of the outboard section of the B-36
wing. Normal loads e cbordwsie pressure distribution over the wing and
ai' -r:. t : he-mn. Aileron hinge-moment, and wing spanwise load distributions

aorc t~s zolgds

CO)ICWSIOUSs

1, The results presented herein are prolinmiary and subjeot to

chml A-ad/or revisioz.

2, In go -ml, the normal loads and aileron hizne momnts pro-
seated in this report are larger than the oarrsspowling data
of reference I bhioh were "played in-form.• structural
am eysis of the B-38 oatboard wing panel and aillern.

DISCUSIMSON

Aerodynamic data required for structural analysis of the outboard portion
of the prototype &36 %A=& are presented in Figs, 1 to 11. All data shown are
tar a 20% W, ord ailaro4 wi th f laps retracted and, eceopt f' or the ai leron hinge
moment. of kig. 1, are eatimted for a wizg section loated at 0.77 b/2 from
the root chord.

In Fig. 1 are presented aileron hinge xaments measured cn the 4/29 goale
U1-36 emi-span w4x modl (reference 2). Aileron normal fooe toeffitut
plottd as & fN ut of ving normal fto*e cw•efcint is presented in Fig. 2
for various aileron deflections witb tbe tab neutral. Those norma~l tore.
ooeffiziits were detrm-ied from ohar&t• e pressure 4istrtbutious ovor the
-ing secatio at 0.77 b/2. he aitimataI ohoramisO pressure distributions areIbav 1A Figs. a to 11 for allorou ,heflectis or 00, +50o +100, +1o &-. +200

each for several wlr• root anrlas of attack.

Chardwise pressure distributions for the 20% chord ailerors were derived
by aadityti the cnorttse pressures measured over a two diomnsimal model of
the 13-36 intersodiate outhoard wingc section (referonce 3) 'viich Incorporated
am Izta*nally.-balansed 32.4% chard aileron. From the scttiom pressure data of
roferano. 3. t-o 12.5X~ oord aileron bvAn sammn ver" determied from =4ly

=s1- wtt
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hinge-moment due to inicreasing the aileron onora from Az."%to v%,- itam~
for a radius no*e aileron from reference 4. ?he external pressure distribution

over the aileron was altered to conform with this change and to have the aileron

peak pressures occurring at the hinge line location of 80% of the wing chord.

In addition. the pressure distribution diagrams of reference 3 ware modified to

attain the same normal force coefficients as shown in Fig. 12. figure 12 presents

a comparison of the section normal force coefficient with the section lift coeffi-

aient. The lift data shown in Fig. 12 with ailerons neutral corresponds to

section test data from reference 5 for the ZB.48 outboard -- i1 portion. To

this lift were applied section lift increments due to aileron deflection as

masured in tests (reference 6) conducted with a 2W* chord aileron mounted on an

airfoil section siEmtlar to that of the B-36 airplane.

ir In order to correlate section data with finite wing data, span load din-

tribution. were calculted for the B-8 wing according to the .thod of reference.

7. 1he span loadizgs computed for various aileron deflections at wing root

chord argles of attack of 00. 50. mad 100 are presented in Figs. 13 to 15.

Fram these span loadings the local lift can be deterained for a typical sectiot

(0.77 b/2) at the aileran and hence the root chord angle of attaok for the

pressure distribution d•egrams (Figs. 3 to 11) can be obtained. From tests of

a round noes ailerom (raforence 8) a comparison of the hinge monents siasured

by strain rages was =&de with the hinge moments derived from the external

pressuare distribution over thu aileron at a typical aileron station. The pres-

sure distribution over the ailerons wre again altered to conform with this in-

cremental chanea derived from reference B. Since the aileron on the B-36 wing

is a ealed-internally balanced aileron, the pressure aoting on the no4e

balanem was asassd the same a* the statio pressure existing at the vent (79%

wing abord) and to be constant within the balance chamber. The hinge-samente

(including balance) determLied from the estimated pressure distributions show

good aarooeant with the aileron hinge moments obtained on the 4/29 soale XB-38

semi-span wing model (reference 2). hoever. exact agreement could not be ob-
Win''d since the hinge maments of reference 2 are averaged across the aileron

span vl1ereas the pressure distribution diagram rive the local hinge asiont at

a particular aileron seotlon.

From the 15-58 I'litht Prediction Report (rererence 9) the variation of

aileron deflection with servo tab deflection was obtained. The effect of tab

deflection on proessure distribution was daterained from reference 10 and applied

to the pressure diagrams as shown In Figs. 3 to 11. In some cases the tab

appears to inar"ese rather than docrase thie aileron hinge-nment. This

phenomeon= is attributes to the floatiog characteristics of the aIlerons and

to the lnterconoati" of the B-36 ailer•os by means of a cable-tte.

RZ.Z MW)XA ? I ~

It Is rioinnded that the data sub•itted herein serve as a prelUinary

theos. on *I.* strx-tural desiC of tte B-36 outboard wixng prael and aileron.
'.rther, It is roe - cledi that a wore thorough ineestigation be initiated to

rk . -
N L4 4i £,-,-

Sr• A I



-. . r . . .id a t , ,! V u ll Ie A ir ctr a f t C u r p u r a l i uU P
,.~~R E! P. OR T_ N- -

FORT %,ORTN 011,1SION MCEI

REsZT:CTED
RECOM-NDATINs, (CONT'D)

check carefully or d.teisine more accurately the Lerodynamii oharaoteristiea

presented herein saime lack of appropriate test data at this facility in oor.-
jumction with maotian a tise schedule prevented an exact anlysis to be made
at the present tim.
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C 1  -airfoil section lift coefficient

¢n or cn, - airfoil section normal force coefficient

Cnia. aileron normal force coefficient (includes
forces on aileron balance)

CL - ing lift coefficient

- section antle of attack, dog.

av - iing root chord angle of attack, deg.

Ch - hinge-moment coefficient of aileron

Ha - aileron hinge moment, ft.-lb.

b - wing span, ft.

ba - aileron span, ft.

a root-mran-square aileron chord, ft.

bata -product of aileron root-wean-s4uare chordsquared and aileron span, 351 ft.3

q dynamic pressure, lb./sq.ft.

c - airfoil section chord, ft.

LP/Iq -resultant pressure coefficient

y - di3tance alcng sezispan frrm wing conterline, ft.

1 aileoro deflection de-. (positive fortra,1ilng edge dawni

611* eron ser'vc-tri tab deflection, do-.
, 

w*_e for mV,_On-dAv dew
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PREP VxPEi7 Cuns&Iidaled Valle itArcah Cijrpwa1Igu aPkGE-
ga ýSDDATE.__________

27 June 124U

:N-ta 3?eluired for S'tructure An-alyses, F~-310h

(a~) Me . i.ua'ts to R. H. ',"id-mr. Intnvi 1.1 ~Jmcv 19413

Liclogure (A) Variation of' Section knmla for Zero Lift across the

I.~ ~ 4 Th : w-.Lý..ý or f'uel ani oil oonai (i in goirnc from soa
lclto i'he apocified altitude for 357,S!11 1b. t~k"--off vro~s

weights

Altitudie F'uel and Cil Con~tr-,od

Z5.000 fmi 2 6 a100

II. a-,%=awise variation of asotion airle for zero lift i-
attache.d E.-v-hoauro (A.).

R~. H. -i mer
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CusLalialed Valle Ahraft Cawali REPO -NO.
FORT V#CuTH DIVISOON

CJ~ECr.K~r.• GY .... .. FO RT W 0'RTH, TEXAS MOD ..

k SC C lOATE-R ScT -" D

3I October 1949

Toz -E. 1..'atts

Framz . H. Wsiier

S~bject: Date Required for Final Analysis, 8-3GD

Rferenoe: (a) Memo to R. H. i."idmer from "-. H. Watts
of October 28 concerning above subject.

Eanlosuret (A) Snan Load Distribution, 3-36 Airplane.

In acoordZace with the request of Reference (a) the
span lerad distribution for the B-36 airYlane at CL = 1.128,
ba a ! Z0o and full servo tab deflection has been determined

Snd is forwarded herewith as Dalosure (A).

An effor.t vas made to checic the rolling moment ooeffi-
cieats resulting from the computed span leads arainst those

obtained in tests of the 4/29-cale semi-span model. For tho
aileron-up condition, the tests showed an averare rolling
-,ent coefficient of -. C9274 and for the ailhron-down condition,
the 'value was .0)l7; while the eomouted values were -. 0289 and

.)Z31 respectively. It is helieved that the discrepancy betaeen
the two sets of' values can be reduced if consideration is given

to Reynolds number effeots. The test Roynolls number was aporoxi-
mately 8,900,000 aad there was evidence of early stall effects
over the Ir-board end of tie alleron. which caused the rolling
mo!7nt curves to deviate from a straight line trend. It is
probably that the higher Aeynolds nw-+hors eno-ountered in flight
wo~li straighten out the curves tc some de•,ree and rvu hirfhtr
values than the wind t-unnel tests show at the naints in qiostion.

:or thii ratten, it is b-lieved that the computed ro~llng
aument ooefflcients, P-' this the r•ven span loadi, aret 3.v"fl-
cleatly accurate ani realistic, anl are not as mcnservative as a
oarprison with prese-t test dita ww.d i-ldia-te.

a, bAo.' i \ .e +

+~ No
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Consolidated Vultee Aircraft Corp., Fort Worth 1. Airplanes - Aerodynamic
Div., Tex. (Report FZA-36-154) design

SUMMARY OF AERODYNAMIC DATA FOR 2. Loads, Aerodynamic
STRUCTURAL ANALYSIS OF THE B-36 AIRPLANE, 3. B-36
by C.E. Calvert. 22 Feb '50 (Revision 1, 1 June I. Calvert, C.E.
150), 99 pp incl. graphs.
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